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ABSTRACT 
















DISCLAIMER: The developed pedestrian travel-time maps have been completed using the best information available and are believed to be accurate; 
however, their preparation required many assumptions. Actual conditions during a tsunami may vary from those assumed, so the accuracy cannot be 
guaranteed. Areas inundated will depend on specifics of the earthquake, any earthquake-triggered landslides, on-land construction, tide level, local 
ground subsidence, and may differ from the areas shown on the map. Information on this map is intended to permit state and local agencies to plan 
emergency evacuation and tsunami response actions. 
 
The Alaska Earthquake Center and the University of Alaska Fairbanks make no express or implied representations or warranties (including warranties 
of merchantability or fitness for a particular purpose) regarding the accuracy of neither this product nor the data from which the pedestrian travel time 
maps were derived. In no event shall the Alaska Earthquake Center or the University of Alaska Fairbanks be liable for any direct, indirect, special, 
incidental or consequential damages with respect to any claim by any user or any third party on account of or arising from the use of this map. 
INTRODUCTION 












Figure 1: Map of south-central Alaska, showing the location of Sitka and the rupture zones of the 1964 Aleutian subduction zone 
earthquake and major earthquakes along the Queen Charlotte-Fairweather Fault System (shaded area). 
 
In	 this	report,	we	employ	 the	pedestrian	evacuation	modeling	 tools	developed	by	the	U.S.	Geological	
Survey	 (USGS)	 (Wood	 and	 Schmidtlein,	 2012,	 2013;	 Jones	 and	 others,	 2014)	 to	 provide	 guidance	 to	










































Tsunami Hazard Zone Boundary
Maximum estimated inundation (Suleimani et. al, 2013)
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Figure 2: Map of central Sitka and Japonski Island depicting modeled extent of the potential inundation (red line) and the tsunami 
hazard zone based on the 10% increase in the tsunami runup (blue line). 	
The	 hydrodynamic	model	 used	 to	 calculate	 propagation	 and	 runup	 of	 tsunami	waves	 (Nicolsky	 and	
others,	 2011)	 has	 passed	 the	 appropriate	 validation	 and	 verification	 tests	 (Synolakis	 and	 others,	 2007;	





To	 account	 for	 the	 above-mentioned	 uncertainties,	 we	 enlarge	 the	 modeled	 extent	 of	 potential	
inundation	by	adding	a	safety	buffer.	In	particular,	areas	within	45	m	(150	ft)	of	the	inundation	line	and	with	






25-ft	elevation	contour	above	 the	MHHW	tide	 level1.	Figure	3	shows	the	 tsunami	hazard	zone	boundary,	
based	on	the	25-ft	elevation	contour,	in	central	Sitka	and	Japonski	Island	areas,	also	see	Map	Sheet	1	for	a	
large	copy.	Map	Sheets	2-4	show	the	tsunami	hazard	zone	boundary	extents	in	the	north,	west	and	south	
                                               
1 It should be noted that no final decision to draw the tsunami evacuation line along the 25-ft elevation contour was taken at 
the November 2019 meeting. Please consult with the local emergency coordinators regarding the city-adopted evacuation line 
for the tsunami hazard. 
Figure 3: Map of central Sitka and Japonski Island depicting modeled extent of the potential inundation (red line) and 
the tsunami hazard zone based on the 25-ft elevation contour (blue line).	
Sitka.	 This	 tsunami	 hazard	 zone	 line	 based	 on	 the	 25-ft	 elevation	 contour	will	 be	 used	 in	modeling	 the	
pedestrian	evacuation	as	follows.		
	
PEDESTRIAN EVACUATION MODELING 
Pedestrian	 evacuation	modeling	 and	 prediction	 of	 population	 vulnerability	 to	 tsunami	 hazards	were	
successfully	applied	to	coastal	communities	in	Alaska	by	Wood	and	Peters	(2015).	Also	refer	to	Wood	and	
Schmidtlein	 (2012,	 2013)	 for	 an	 overview	 and	 limitations	 of	 the	 anisotropic,	 least-cost	 distance	 (LCD)	
approach	to	modeling	pedestrian	evacuation.	We	stress	that	the	LCD	focuses	on	the	evacuation	landscape,	
using	characteristics	such	as	elevation,	slope,	and	land	cover	to	calculate	the	most	efficient	path	to	safety.	




















































Modeling	results	reveal	 that	evacuees	could	reach	safety	on	 Japonski	 Island,	 typically,	 in	less	 than	25	
minutes	with	 the	 longest	 times	 (about	 40	minutes)	 at	 the	 airport	 runway	 and	marina.	 Evacuees	would	





that	 it	 would	 take	
upwards	of	90	minutes	








In	 other	 areas	 of	
Sitka,	 including	 north	





in	 about	 25	 minutes	




                                               
2 Additional	scenarios	could	be	considered	and	added	based	on	the	community	feedback. 
Figure 3: Travel time map for the pedestrian evacuation for central Sitka and Japonski Island 
beyond the tsunami hazard zone shown by the blue line. Color gradation indicates how many 




SOURCES OF ERRORS AND UNCERTAINTIES 
The	modeling	approach	described	in	this	report	will	not	exactly	represent	an	actual	evacuation;	like	all	
evacuation	models,	the	LCD	approach	cannot	fully	capture	all	aspects	of	individual	behavior	and	mobility	






Maps	 accompanying	 this	 report	 have	 been	 completed	 using	 the	 best	 information	 available	 and	 are	
believed	to	be	accurate;	however,	the	report’s	preparation	required	many	assumptions.	In	most	cases	the	










their	 plans	 and	 thoughts.	 This	 project	 received	 support	 from	 the	 National	 Oceanic	 and	 Atmospheric	
Administration	(NOAA)	Award	NA17NWS4670006.		
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MAP	SHEET	1:	Modeled	extent	of	the	potential	inundation	and	tsunami	hazard	zone	central	Sitka	and	Japonski	Island.	
	
MAP	SHEET	2:	Modeled	extent	of	the	potential	inundation	and	tsunami	hazard	zone	northern	Sitka.	
	
MAP	SHEET	3:	Modeled	extent	of	the	potential	inundation	and	tsunami	hazard	zone	western	Sitka.	
	
MAP	SHEET	4:	Modeled	extent	of	the	potential	inundation	and	tsunami	hazard	zone	southern	Sitka.	
	
MAP	SHEET	5:	Travel-time	map	of	pedestrian	evacuation	beyond	the	hazard	zone	boundary	central	Sitka	and	Japonski	Island.	
	
MAP	SHEET	6:	Travel-time	map	of	pedestrian	evacuation	beyond	the	hazard	zone	boundary	northern	Sitka.	
	
MAP	SHEET	7:	Travel-time	map	of	pedestrian	evacuation	beyond	the	hazard	zone	boundary	western	Sitka.	
	
MAP	SHEET	8:	Travel-time	map	of	pedestrian	evacuation	beyond	the	hazard	zone	boundary	southern	Sitka.	
